Evidence for both neuronal cell autonomous and nonautonomous effects of methyl-CpG-binding protein 2 in the cerebral cortex of female mice with Mecp2 mutation.
Rett syndrome (RTT) is an X-linked neurodevelopmental disorder caused by mutations in the gene MECP2, encoding methyl-CpG-binding protein 2 (MeCP2). Few studies have explored dendritic morphology phenotypes in mouse models of RTT and none have determined whether these phenotypes in affected females are cell autonomous or nonautonomous. Using confocal microscopy analysis we have examined the structure of dendrites and spines in the motor cortex of wild-type (WT) and Mecp2-mutant mice expressing green fluorescent protein (GFP). In Mecp2 GFP female mice age 6-7 months we found significant decreases in the density of spines, width of dendrites, size of spine heads, while increases were found in the length of spine necks, dendritic irregularities, spineless spots, and long spines. We show for the first time that a lower density of spines and smaller spine head area are phenotypes that distinguish MeCP2+ from MeCP2- dendrites in female Mecp2 GFP mice. In Mecp2 GFP male mice at three weeks of age, we found reduced spine density, thinner apical oblique dendrites and increased dendritic irregularities and long spines. Significantly, the changes affected both MeCP2- and MeCP2+ neurons, pointing to the ability of MeCP2- to impact the structure of MeCP2+ neurons. Our findings are evidence that MeCP2 deficiency results in both cell autonomous and nonautonomous changes.